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DECLARATION OF PRIOR INVENTION IN THE UNITED STATES 
OR IN A NAFTA OR WTO MEMBER COUNTRY 
TO OVERCOME CITED PATENT OR PUBLICATION (37 C.P.R. § 1.131) 

PURPOSE OF DECLARATION 

L This declaration is to establish completion of the invention of claims 1-3, 8, 1042, 15, and 18 of this 
application in tae United States at a date prior to December 1 1, 2003, that is the effective date of the 
prior art publication that was cited by the Examiner. 

2. The person making this declaration is die inventor, 
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FACTS AND DOCUMENTARY EVIDENCE 



3 . As evidence of the date of conception of the invention of this application, the following attached 
documents and/or models are submitted as evidence: 

STATEMENT: I hereby state that conception of the invention of claims; 1-3, S, 10-12, I S. and 5 8 in the 
shove-identified patent application was made prior to September S, 2003, as supported by Exhibits A and 
B Exhibit A, dated September 8, 2003, shows the pertinent portions of a disclosure by the inventor. 
Exhibit 0, dated September 8, 2003, shows technical notes disclosing the pertinent portions of the 
invention by the inventor. I state that the concepts and features described m Exhibits A and B were 
conceived, and documented by the inventor prior to December ! 1 , 2003, 

EXHIBIT A: Copy of pertinent, portions of a disclosure dated September 8, 2003, 

Exhibit A demonstrates that the subject matter of claims 1-3, 8, 10-12, 15, and 18 were in the inventor's 
possession at least as early as September 8, 2003 as described below. 

Page 2 of disclosure. Summary oflnventiom discloses claims 1-3,8, 10-12, IS, and 18: 

CaPe/Ru/CoFc {AP Pinned Layer Structure) - Cu {Barrier Layer) -CoFe/NiPe/CoFe {Free Layer) - Co 
(Barrier Layer) - CoFe/Ru/CoFc (AP Pinned Layer Structure). 

EXHIBIT B; Copy of pertinent portions of the inventor's technical notes dated September 8. 2003. 

Exhibit B demonstrates that the subject matter of claims 1-3, 8, 10-12, 15, and 18 were in the inventor's 
possession at least as early as September 8, 2003 as described below. 

Page I of the inventor's notes, bottom of the page, discloses claims 1-3. S> 10-12, 15, and 18: 

CoFe/Ru/CoFe (AP Pinned Layer Structure) - AlOx (Dielectric Barrier Layer) -CoFe/NtFe/CoFe {Free 
Layer) ■ AlOx (Dielectric Barrier Layer) „ CoFe/Ru/CoFe {AP Pinned Layer Structure). 

Mthrespgetto claim j; 

A dual magnetic tunnel junction head {Exhibit A - Page 2 of disclosure. Summary of Invention, Exhibit ! 
- Bottom of page "Double Tunnel Junction"}, 

a free layer (Exhibits A and B - CoFe/NiFe/CoFe): 

first and second antipnrnllel (AP) pinned layer structures positioned on opposite sides of the free layer 
(Exhibits A aad B CoFe/Ru/CoF e (AP Pinned Layer Structure) - CoFe NiFe/CoFe {free layer) - 
CoFe/Ru/CoFe (AP Pinned Layer Struentre)); 
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each of the A? pinned layer structures including at least two pinned layers having magnetic moments that, 
arc self-pinned antiparallci to each other, the pinned layers being separated by an AP coupling layer 
(Exhibits A and B - CoFe (AP pinned layer l)/Ru(AP coupling layeiVCoPe (AP pinned layer 2)); 



a first barrier layer formed of 3 dielectric barrier material and positioned between the first AP pinned 
layer structure and the free layer (Exhibit A - CoFe/Ru/CoFc (AP Pinned Layer Structure) - Cu (barrier 
layer - dielectric barrier layer inherent for M'l J to operate) - CoFe/NiFe/CoFe (free layer)); and (Exhibit 
B - CoFc/Rn/CoFe (AP Pinned layer Structure) - AiOx (Dielectric Barrier Layer) -CoFe/NiFe/CoFe 
(Free Layer) - AiOx (Dielectric Barrier Layer) - CoFe/Ru/CoFe (AP Pinned Layer Structure)); 

a second barrier layer formed of a dielectric barrier material and positioned between the second AP 
pinned layer structure and the free layer (Exhibit A - CoFe/Ru/CoFe (AP Pinned Layer Structure) - Cu 
(barrier layer - dielectric barrier layer inherent for MTJ to operate) - CoFe/NiFe/CoFe (free layer)); and 
(Exhibit B - CoFc/Ru/CoFe (AP Pinned Layer Structure) AiOx (Dielectric Barrier Layer) - 
CoFe/NiFe/CoFe (Free Layer) - AiOx (Dielectric Barrier Layer) - CoFe/Ru/CoFe (AP Pinned Layer 
Structure}); 

wherein the head does not have an amiferromagnetic layer (Exhibit A - CoFe/Ru/CoFe (AP Pinned Layer 
Structure) - Cu (barrier layer 1) - CoFe/NiFe/CoFe (free layer) Cu (harrier layer 2) - CaFc/Ru/CoFe 
(AP Pinned Layer Structure)); and (Exhibit B - CoFeTRu/CoFe (AP Pinned Layer Structure) - AiOx 
(Dielectric Barrier Layer) -CoFe/NiFe/CoFe (Free Layer) - AiOx (Dielectric Barrier Layer) - 
CoFe/Ru/CoFe (AP Pinned Layer Structure)) 

With r espect to claim.%: 

A head as recited in claim L wherein the free layer includes a layer of NiFe (Exhibits A and B - 
CoFe/NiFe/CoFe (free layer)). 

With respect to claim 3: 

A head as recited in claim 2, wherein the free layer former includes layers of CoFe sandwiching the iayer 
of NiFe (Exhibits A and B - CoFe/NiFe/CoFe (free layer)). 
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A. head as recited in claim 1 , wherein the barrier layer* ore sufficiently thin Such that tunneling of charge 
carriers occurs between adjacent layers {Exhibits A and 8 - Inherent in MTJ head using double tunneling 
jttnctioiis). 



A dual magnetic tunnel junction head (Exhibit A - Page 2 of disclosure, Summary of Invention, Exhibit B 
-Bottom of page "Double Tunnel Junction* 5 ); 

a free layer {Exhibits A and B - CoFe/NiFe/CoPc); 

first and second antiparaliel (AP) pinned layer structures positioned on opposite sides of the free layer 
(Exhibits A and B - CoFc/Ru/CoFe {AP Pinned Layer Structure) - CoFe/NiFtfCoFc {free layer) - 
CoFe/Ru/CoFe (AP Pinned Layer Structure)); 

each of the AP pinned layer structures including at least two pinned layers having magnetic moments that 
are self-pinned antiparaliel to each other, the pinned layers being separated by an AP coupling layer 
(Exhibits A and B - CoFe (AP pinned layer l)/Ru(AP coupling UyerVCoFe (AP pumed layer 2)); 

a fiat barrier layer formed of a dielectric barrier material and positioned between the first AP pinned 
layer structure and the free layer (Exhibit A - CoFe/Ru/CoFc (AP Pinned Layer Structure) - Cu (barrier 
layer - dielectric banter layer inherent for MTJ to operate) - CoFe/NiFc'CoFe (free layer)); and (Exhibit 
B - CoFe.au/CoFe (AP Pinned Layer Structure) - AlOx (Dielectric Bamer Layer) -CoFe/NtPe/CoFe 
(Free Layer) * AlOx (Dielectric Barrier Layer) - CoFe/Ru/CoFe (AP Pinned Layer Structure)); 

a $ccond barrier layer formed of a dielectric barrier material and positioned between the second AP 
pinned layer structure and the free layer (Exhibit A - CoFc/Ru/CoFe (AP Pinned Layer Structure) - Cu 
(barrier layer ■- dielectric barrier layer inherent for MTJ to operate) - CoFe/NiFe/CePe (free layer)); and 
(Exhibit B - CoFc/Rii/CoFe (AP Pinned Layer Structure) - AlOx (Dielectric Barrier Layer) - 
CoFej'NtPc/CoFe (Free Layer) - AlOx {Dieleark Barrier Layer) - CoFc/Ru/CoFe (AP Pinned Layer 
Structure)); 

wherein She head is a current perpendicular to plane head (Exhibits A and B - Inherent in MTJ head using 
double tunneling junctions). 
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Withmpget to claim 11: 

A head as recited in claim 10, wherein the free layer include* a layer of MFe (Exhibits A and B - 
CoFe/NiFe/CoFe (free layer)}. 



With r espect to claim 15: 

A head as recited m claim 11, wherein the free layer further includes layers of CoFe sandwiching the 
layer of NfiFc (Exhibits A and B - CoFe/NiFe/CoFe (free layer)). 



A head as recited in claim 10, wherein the hairier layers are sufficiently thin such that tunneling of charge 
carriers occurs between adjacent layers (Exhibits A and B - Inherent in MTi head using double nmneiing 
junctions). 

With respect to cUxmMk 

A head as recited to claim 10, wherein the head does not have an antitcrromagnetlc layer (Exhibit A - 
CoFc/Ru/CoFe (AP Pinned Layer Structure) - Cu (Barrier Layer) -CoFe/NiFe/CoFe (Free Layer) - Cu 
(Barrier Layer) - CoFe/Ru/CoFe (AP Pinned Layer Strucmre)); and (Exhibit B - CoFe/Ru/CoFe (AP 
Pinned Layer Structure) - AlOx (Dielectnc Barrier Layer) -CoFe/NtFc/CoFe (Free Layer) - AiOx 
(Dielectric Barrier Layer) - CoFe/Ru/CoFe (AP Pinned Layer Structure)). 



4. It lis hereby declared that Applicant acted diligently up to reduction of practice or fee filing date of the 
present patent application. 

TIME OF PRESENTATION OF THE DECLARATION 

5. This declaration is submitted prior to final rejection, or with a first or supplementary first reply after a 
final rejection for the purpose of overcoming a new ground of rejection or requirement made by die 
exaruiuer, in which case the declaration is considered timely and should be considered. See MPEP 
715.09(c). 
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DECLARATION 



6, As a person signing below. 

S hereby declare that the documents attached hereto disclose the subject matter of currendy pending 
claims 1-3, 8, J 0-52, 15, and 18 of the subject patent application. I aii.0 declare that all statements 
made herein of my own knowledge are tree and that all statements made on Information and belief are 
believed to be true; and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 
of Title 18 of the United States Code, and that such willful false statements may jeopardize the 
validity of the application or any patent issued thereon. 



SIGNATURE^) 



Typewritten Full Name of 




Residence: 



(City) 



(State/Couwry) 



...CA.... 



Am, 



Post Office Address: 



54 5 Lvtro o Avenue. Palo Alto.. California 94301 



Dcdarsibn of Prior Inveoijon in Ibe Cw&at States or in a NAFTA w WTO Member Coomry ra Overcome 




9>3 "cJ 



099t?U(SS CU. 



yd £1:68 i8< tZ H-.K 



EXHIBIT A 

See attached. 
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Created By Harry Gil! On 09/08/2003 !1;16;36 AM POT 
Last Modified 8y Harry Gili On 08/08/2003 11 -47;33 AM POT 
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Response Due la IP&L 1 0/08/2003 

'Main Idea 

1 Background: What Is the problem solved by your invents? Describe known solutions to this problem 
(if any). What are the drawbacks of such known solutions, or why is an additional solution required C ste 
any relevant technical documents or references 
We disclose a design which allows higher bias voltage tor the MTJ head. 

2. Summary of Invention: Briefly dascribe the core idea of your invention (saving Ihe details for questions 
#3 below). Describe the advanfaae(s) of using your invention instead of Ihe known solutions described 
above. 

The MTJ head uses double tunneling junctions to improve the Vb at which ihe MTJ head begins lo fait. 
The sensor stack is made thinner by the self-pinned top/bat sensors. 




Page 2 Hitachi Confidential Printed 09/Q8/2O03 at 1 1 : 48:5? AM 



See attached. 
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